t is increasingly clear that, when addressing complex health behaviors and social issues such as low fruit and vegetable intake among low-income communities, it is insufficient to rely solely on approaches directed at individuals.
in part, by lack of scientific rigor in the study design and evaluation methods. Although the social cognitive theory, which is based on reciprocal determinism among individual, behavioral, and environmental factors, 1, 3, 5 was the most consistent theory used in these education programs, 3, [6] [7] [8] [9] none of these studies examined impacts on socioenvironmental factors or examined impacts on longer term health outcomes. The theory of planned behavior (TPB) has been also been a useful individual level-behavioral model to promote understanding of gardening program effects on youth dietary and gardening behaviors. 10, 11 In brief, the TPB is centered on the idea that behavioral intention is the most important determinant of a person's behavior and antecedents to behavioral intentions include three independent constructs including attitudes, subjective norms, and perceived behavioral control. 1, 12 In addition to efforts focused on individual-level behaviors, community gardens are also known to promote community building, beautification, civic engagement, social capital, and social well-being, [13] [14] [15] [16] [17] as well as other key social processes (e.g., collective efficacy, connection, reciprocity, mutual trust, and social norms) integral to community health promotion. 14, 17, 19 To advance the scientific, evidence-based for community gardens and to fully understand the potential public health impact, concerted efforts are needed to integrate individual level behavior change theories with social-ecological models. 3 Additionally, there are numerous other opportunities for research and practice. For example, given that current studies focus on established community gardens, little is known about how formative methods could inform the development and sustainability of community gardens. Furthermore, a recent key recommendation has been to apply CBPR methods in the development, implementation, and evaluation of community gardens. 3 In fact, several deficits in the scientific evidence base related to community gardens could be addressed by applying the CBPR approach, such as the engagement of local communities in revealing culturally relevant solutions to their regionally specific and complex health issues, creating a sense of ownership in the problems and solutions related to low fruit and vegetable intake, and promoting the likelihood for sustainable community garden efforts. 19, 20 The community garden efforts reported here have emerged from a CBPR partnership in the Dan River Region, a health disparate region situated in south central Virginia and north central North Carolina. [21] [22] [23] [24] Increasing access to healthy food among at-risk youth and their families via community garden efforts has been identified as a top priority by this CBPR team. 25 At 
Methods

Profile of the dan River Region
The Dan River Region, which includes the city of Danville along with Pittsylvania and Caswell counties, meets the medically underserved area/population classification with high indices of poverty, low educational attainment, and health disparities. 26 Historically, this rural area relied largely on agriculture, manufacturing, and textile mills for its economic foundation.
In recent years, many of the manufacturing and textile jobs have disappeared, creating the highest rates of unemployment in the Commonwealth of Virginia. 27 At the end of May 2011, unemployment in the region ranged from 12.3% to 18.9%, well exceeding state (6.0%) and national (9.1%) averages. 27 Low socioeconomic status, rural, and African-American populations in Virginia consistently experience higher mortality rates and poorer health status across a variety of outcomes (e.g., heart disease, cancer, infant mortality, diabetes mellitus) compared with higher socioeconomic status, urban, and non-Black Community Gardens in a Health Disparate Population
Virginians. 23, 24 Thus, the geographic profile, sociodemographics, and current economic strain creates a vulnerable situation for residents and makes the Dan River Region among the most health disparate regions of the commonwealth. [21] [22] [23] [24] Three comprehensive needs assessments conducted in the Dan River Region 22, 28, 29 conclusively recognized obesity as a serious health concern for the region. Furthermore, these needs assessments indicated the need for community partnerships to promote community programs and policy changes that promote healthy living. In 2009, efforts were initiated to unify stakeholders to address obesity and build community partnerships. 25 establishing the Community-Academic team and setting Priorities
As described in detail elsewhere, 25 
study design, Procedures, and Measures
A parallel, mixed methods study design was conceptualized to allow for concurrent qualitative and quantitative data collection. This simultaneous data collection, separate analysis, and then "merging" of results allows us to meet the overall aim of this study to understand region-wide interest in community gardens. 32 All study activities and survey instruments were approved by the Virginia Tech Institutional Review Board. Figure 1 illustrates the recruitment process of data collection methods.
Qualitative Phase
The qualitative phase consisted of key informant inter views with community stakeholders who were external to the obesity task force at the time of the interview. At a monthly CBPR obesity task force meeting, the nutrition subcommittee members (5) four demographic questions.
The parent survey included a total of 58 questions. A previously developed instrument was used to assess the home availability of 17 fruits and 24 vegetables. 37 At the time of this study, no validated instruments were identified that specifically met our needs to explore gardening attitudes, beliefs, self-efficacy, and intention among adults. Because our time was limited, full development and validation of such an instrument was not practical; therefore, we gleaned research findings from the community garden literature along with recommendations on defining TPB and self-efficacy constructs to adapt a previously validated instrument to make the referent behaviors specific to gardening. 1, [3] [4] [5] 12, 38, 39 The resulting adaptations included (1) 
Community/ Environmental
Community cohesion "I think when the community is working together and is cohesive they begin addressing not just their food issues, but other issues they may be facing as a community." "I think that the primary function of the community garden would be to bring the community together."
Nutrition
"The benefits of a community garden would be local produce that perhaps would be certainly traveling less distance and would be available to those who need it to supplement their diet with healthier foods to eat." Physical activity "We don't have very many places where you can do physical fitness such as gyms and the city parks are not as well distributed as they should be for exercise." "I think if there were more opportunities and convenience and easy ways to be physically active that would help."
Individual Nutrition "Fresh fruits and vegetables, the stuff you get right out of the garden has more nutrients and stuff, than the stuff you buy at the grocery store, because it's fresh. It's right out the ground, you're not losing any nutrients in storage or in transportation. So I think the benefits there pretty much speak for themselves."
I think without a doubt [gardeners] would increase [fruit and vegetable] intakes in the community especially if we could develop several community gardens throughout the city where people basically anyone who wants to have access to fresh vegetable can with some work obviously. They have to put in the time and the work. I do think it's important for the community because just the health benefits and all.
"Obviously [gardeners] are gonna take part and consume what they grow … be less apt to go out and eat fast food… they're eating home grown stuff, so if that would increase the nutrition part of it they would be healthier through the diet."
Physical activity "[A community garden] gets people active and doing something, investing in their community and that has a benefit not only to the community, but to the individuals who do it, a physical benefit."
"[Gardeners experience a change in] improved physical health just from the activity. I know when I work in the garden, which is not every day, even though it should be, I'm really sore the next day. Sometimes the same day. So it obviously produces some kind of exercise benefit." Community Gardens in a Health Disparate Population prior needs assessments in the region, obesity emerged as a major health concern among the key informants. Respon dents generally agreed that community gardens would increase and improve physical activity and nutrition and that both were important. There were more comments on nutri tional outcomes of community gardens (i.e., increase fruit and vegetable accessibility, affordability, and intake) than physi cal activity outcomes (i.e., nontraditional form of exercise, outdoor activity to change sedentary lifestyles). Stakeholders also reported low educational levels and lack of education programs (i.e., nutrition and physical activity education) as barriers to health within the area. Churches, schools, and organizations were identified as prime locations for community gardens, with the most positive responses for church participation. The planning phase of implementing community garden was thought to be the most time intensive and a lack of resources was shown to be of concern; however, stakeholders were confident of the ability of community gardens to engage community members. Other relevant findings included concerns over who might initiate and lead a community garden as well as the sustainability of community gardens.
Quantitative Phase
Of the youth (n = 99) and parents (n = 87) exposed to study recruitment efforts, this study yielded a relatively high participation rate ( Figure 1 ). As illustrated in Table 3 income, the median household annual income of the parents is approximated at $37,968.75 (SD = $16,690). This is somewhat higher than the median family income for Danville, which is estimated at $29,482 per year. 40 Of parent respondents, 16 .5% had earned a bachelor's degree or higher, which is representative of the average educational achievement in Danville (15.7% with a bachelor's degree or higher). 40 As illustrated in Table 1 , youth's intake self-efficacy was higher than task self-efficacy for fruits and vegetables (t = 2.4; p = 0.02). Across all 16 items for fruits and vegetables, the average willingness to try was 1.32 (SD = 0.40) on a 2-point scale. Overall willingness to try fruits was statistically higher compared with willingness to try vegetables (t = 3.8; p < 0.01).
The individual items for each of the self-efficacy items and Table 4 . Most children (n = 59; 68%) said they would work in a garden and the majority (n = 71; 82%) answered they would eat food grown in their garden.
Among parents, the internal consistency of each theorydriven construct was high (Cronbach's alpha, 0.77-0.88; Table   1 ). Mean gardening attitude, belief, and self-efficacy scores among parents were all above average (Table 1) 
disCussion
Although recommendations have been made to apply the CBPR approach to community garden efforts, this is the first known community garden study to apply CBPR principles. youth self-efficacy to consume fruits and vegetables. 3 When involved in community garden programs, two studies found no improvements in youth self-efficacy to consume fruits and vegetables, 8, 42 whereas another stated an improvement, but did not provide test statistics on the significance of the change. 43 These prior studies and the fact that self-efficacy of youth in our study were relatively high, suggest the importance of programming that goes beyond individual-level factors to also address social, environmental, and policy influences of fruit of vegetable intake among youth. Related to willingness to try fruit and vegetables, two studies involving younger children have shown an increased willingness to taste fruits and/or vegetables when exposed to garden-based nutrition Summer 2012 • vol 6.2 education 7,44 ; however, one study showed no improvement in willingness to try. 6 Our findings of greater willingness to try fruit than vegetables are consistent with previous studies that reveal higher fruit preferences than vegetable preferences. Second, although participation rates were high for the quantitative survey, only 10 of 52 stakeholders responded to the qualitative survey. This large nonresponse may impose bias related to the overall conclusions and enthusiasm toward community gardening efforts in the region. As mentioned, the most common reason stated for refusal to participate was stated lack of knowledge and/or familiarity with community gardens in the region. Timing and inconvenience of this study is another explanation of the low response rates. Numerous members of the farming population were identified as stakeholders; however, the Community Gardens in a Health Disparate Population timing of the study was when they were busy harvesting. Also, interviews took place when schools were out of session; thus, it was difficult to interview more stakeholders from schools. We further suspect that many of the people identified through our snowball sampling approach were not familiar with regional community garden efforts. Next, although we surveyed parents from four summer camps that were recommended by our CBPR community partners as serving low socioeconomic residents, the income level of respondents was higher than the broader region and should be considered in the interpretation of our findings. Finally, because a suitable theory-guided instrument to assess community gardens constructs (i.e., gardening attitudes, beliefs, self-efficacy, and intention) did not exist, we used a solid methodological approach and adapted previous instruments to gardening. 38, 39 Although time and resource intensive, open-ended and in-depth elicitation studies are needed to fully understand the salient beliefs associated with gardening in the target population and to promote the development of appropriate and valid instruments. 4 Even so, the high internal consistency of each constructs provides evidence that the theoretically derived and adapted items performed sufficiently well in this study.
Despite these limitations, this research illustrates the successful partnering a community-academic team and has provided the partnership with a clearer lens to conceptualize and launch future community garden efforts within the region.
ConClusion
Although the popularity of community gardens has risen dramatically over recent years, the potential impacts of community gardens across numerous levels of influence remains largely understudied. Combining the strengths of a cohesive and engaged CBPR partnership along with a socialecological perspective to understand factors that will promote the success of a community garden initiative has tremendous potential to improve health disparities in this vulnerable region, as well as advance the scientific evidence related to community gardens. Unlike "community-placed" interventions, 3 
